Description
Areas with soft subgrade materials or with fine-grained materials which will become soft when saturated are difficult to economically construct on as the base course or cover material will tend to migrate into the subgrade while the fines of the subgrade migrate to the surface. Geotextiles when used as separation layers will prevent this migrating movement and allow for construction in soft and f ine-grained subgrade areas.
Application
The use of geotextiles for separation in pavement structures is most applicable in situations where an aggregate base course or cover material is placed over saturated fine-grained subgrade materials . The geotextile prevents the migration of either material when saturated because of low areas or locations with poor drainage.
Benefits
The use of geotextiles as separation layers serves to reduce the amount of cover material required and to reduce long term maintenance requirements . The geotextiles will prevent vertical migration of the materials to reduce the amount of cover material required and to increase the bearing strength of the pavement structure and reduce rutting when the subgrade is saturated. The amount of maintenance required is reduced by preventing fines from migrating to the surface, requiring the addition of more cover material.
Limitations
There are no major limitations or disadvantages to using geotextiles as long as the additional initial cost can be offset by the reduced maintenance and improved performance of the pavement structure. This higher initial cost limitation should be easily offset under most conditions .
Costs
The cost of a geotextile can often be offset by a reduction in the amount of cover material required during the initial construction. At the demonstration sites, the estimated cost savings within the first year were greater than 20 percent. These cost savings will increase due to reduced maintenance in the following years.
Recommendation for Use
Geotextiles as separation layers in pavement structures are recommended for use in areas of construction over soft or fine-grained soils, especially in low lying areas or areas of poor drainage.
Points of Contact
Points of contact regarding this technology are:
Technical:
Commander Geotextiles are used as separation layers to prevent the intrusion of the existing soil or subgrade into the cover material and prevent the cover material from migrating into the subgrade. Geotextiles can be used as long term solutions to soft subgrade problems, and they can also be used in expedient applications. Most geotextiles, when not exposed to direct sunlight or traffic wear, will last almost indefinitely . Expedient uses could include construction haul roads and temporary parking areas for vehicles .
Application
The use of a geotextile as a separation layer is advantageous under several conditions. One situation is when the underlying material is very soft (often due to a high moisture content) and placement of the geotextile prevents intrusion of this material into the gravel or aggregate overlay. The geotextile may be used in low areas or areas of poor drainage which tend to become saturated and lose strength. The geotextile will also increase the bearing structure of the soil system by elongating the geotextile and rutting in the wheel paths on the surface.
Limitations / Disadvantages
One disadvantage of using geotextiles is the increased labor cost involved in handling and placing the mate rials. When utilizing large amounts of geotextiles, special equipment can be purchased or made to facilitate the handling and placement process and reduce the labor involved. In most instances the amount of base or cov er material saved will more than outweigh the cost of the extra labor and the geotextile . Q. Providing for economical construction over soft subgrades.
£. Lowering maintenance costs through less grading and adding of materials.
g . Improving long term performance and riding conditions . Q.
f.
(1) FORSCOM mobilization plan which may include rehabilitation or enlargement of parking areas and the reinforcement of bridges.
(2) Safety program which may include the repair of unsafe/ deteriorated railroads at crossings and in ammunition storage areas.
(3) Security upgrade which may include the repair or enlargement of fencing.
Reimbursable customer . Examples of this source are roads to special function areas such as family housing or schools and airfield pavements required to support logistical operations.
Special requests from MACOMS.
Year end funds. This type funding should be coordinated with the MACOMS to ensure that the funds will not be lost after a contract is advertised.
g. Operations and Maintenance Army (OMA). used for funding pavement and railroad
These are the normal funds projects.
Technology Components and Sources
Components of the technology which must be procured for the use of geotextiles as separation layers are section design (may be in-house or contracted out) and a contractor to place the geotextile and the cover aggregate. Geotextiles are widely used in the construction industry and most contractors will have had at least some experience in working with them.
Geotextile manufacturers can provide support on products and usage. The Corps of Engineers has (at least in draft form) guide specifications and design and construction manuals covering the use of geotextiles.
Procurement Documents
A Corps of Engineers guide specification for geotextiles for separation of pavement layers has not been published . The demonstrations at each site used in-house personnel for construction and a formal specification was not developed at either site. A draft of a guide specification has been developed, partly from experience drawn from these demonstration projects.
Technical Manual TM 5-822-3 "Design of Aggregate Surfaced Roads and Airfields" is available for the design of aggregate surfaced roads using geotextiles as separation layers.
Procurement Scheduling
No special procurement scheduling or planning is required to implement the use of a geotextile as a separation layer . All items to be procured are normally readily available and easily obtainable. The one exception could be a small order of a particular type of geotextile might not be readily available; however, substitution of a geotextile of higher quality could be a time effective solution under these circumstances.
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PART IV: POST ACQUISITION Initial Implementation Equipment Geotextiles require no special equipment for construction, although specialized equipment is available and should be considered when large amounts of geotextiles are to be used. Conventional construction equipment and procedures are used preparing the subgrade and base course cover material.
Material
The geotextile used for the separation layer is selected according to the condition of the subgrade, the amount of ground pressure exerted by the construction equipment, the type of cover material used, and the thickness of the initial lift. The condition of the subgrade is divided into three groups ranging from a relatively smooth surface to one which may contain stumps, holes, or large boulders. These conditions are used along with three divisions of low, medium, and high ground pressure to select a degree of fabric survivability as presented in Table 1 . The cover material is divided into three groups ranging from fine sand and gravel to large aggregate pieces (greater than one-half the lift thickness) with sharp edges and few fines . Table 2 presents the cover material groups versus the initial lift thickness in conjunction with the construction equipments ground pressure to select a degree of fabric survivability. The degrees of survivability range (Tables 1   and 2 ) are low, moderate, high, and very high, and geotextile is not recommended for high ground pressure equipment with minimal site preparation (Table 1) . Table 3 presents various fabric material properties required for a degree of survivability.
The cover material used will often depend on locally available materials and the reason for the separation layer. The type and size of cover material selected has an effect on the type of geotextile selected (Table 2) . When the cover aggregate is used as a base course for other pavement layers or as a surface course for an unpaved pavement, it should meet the requirements as provided in Table 1 
Procedure
Given the need for the addition of aggregate to a section of pavement, the procedure has three major steps: (1) establish the cost effectiveness of using a geotextile as a separation layer; (2) if cost effective, design and select the proper geotextile and the cover material; and (3) construct the pavement section using the geotextile and cover material.
The cost of the geotextile and its placement will be additional costs to the original construction . To establish the cost effectiveness of this process, the added cost of the geotextile must be compared to the increased cost of additional cover material and maintenance. Conditions such as type of traffic, type of loading, and weather (rainfall amounts) should be evaluated during a cost analysis.
If cost effective, the design of the pavement section is completed. Tables 1, 2 , and 3, the requirements for the geotextile can be developed. The cover material is also selected at this time, and the type selected will have an impact on the geotextile used. The geotextile can be specified according to the requirements listed in Table 3 .
Considering the factors addressed in
The cover material may be specified to utilize a specific local material or CEGS-02233 may be used. The design should also address drainage of surface water . The use of drainage ditches and culverts if required to control surface drainage will increase the life of the pavement structure and reduce maintenance costs .
Once the design and selection of materials are completed, the steps in the construction of the geotextile separation layer are:
~·
Prepare the existing subgrade as accounted for in the design phase in selecting the type of geotextile to be used. This would include grading to the proper crown and preparing drainage structures as required. Depending on the site conditions and the design, compaction of the subgrade may or may not be required.
Q. Place the geotextile on the existing subgrade allowing a suitable amount of overlap between separate pieces of the geotextile . The amount of overlay will need to increase as the softness of the subgrade increases. A minimum overlap should be 1 ft longitudinally and 2 ft in the transverse direction. The geotextile can be placed by hand or on larger jobs the contractor may have purchased or made by himself some equipment to facilitate the placement of the geotextile .
£.
Place the cover material on the geotextile in such a manner as to avoid forming creases or tears. The bearing capacity of the subgrade at the time of construction will control whether construction equipment can traffic directly on the subgrade. When the subgrade will not support trafficking, the geotextile can be rolled out and the cover material can be end-dumped on or near the edge of the geotextile and worked outward. By keeping a minimum thickness (usually twice the maximum size aggregate), the material can be placed without tearing the geotextile or causing excess rutting in soft subgrades.
d. Depending on the pavement use and materials, the cover aggregate may require compaction. In most unpaved road applications where a well graded, crushed aggregate is used, the cover material will not require compaction .
Operation and Maintenance
The operation and maintenance procedures for cover aggregates over a geotextile are not different than that of normal unpaved pavements.
Experience has shown that with the geotextile separating the base course aggregate from the subgrade, the amount of cover material required can be initially and substantially reduced over the life of the pavement . ).
18 to 2lt inch: Reduce survtvabtllty requirement 2 levels >2lt f1tch: Reduce survivability requirement 3 levels Survivability levels are, in increasing order: loiJ, moderate, high, and very high. for special construction techniques such as pre-ruttln~, increase fabric survivability requirement 1 level. Placement of excessive fnJtial cover o1 at~rlal thickness may cause bearing failure of soft subgrades. 
